Role of alveolar macrophages in endotoxin-induced neutrophilic alveolitis in rats.
Although bacterial endotoxins have potent effects on blood monocytes and tissue macrophages, the role of alveolar macrophages in regulating intrapulmonary neutrophil traffic following endotoxemia has not been studied previously. We have previously reported that a single intraperitoneal injection of endotoxin from Escherichia coli serotype 055B5 causes acute lung inflammation by neutrophils (PMN) in rats. The factors which influence the migration of PMN in the lung in this model are unknown. To determine whether macrophage-derived products could play a role in directing migration, we enumerated neutrophils in histologic sections and employed electron microscopy to document the location of neutrophils in the lung in vivo following endotoxin. We also cultured the alveolar macrophages recovered by lung lavage to measure the effect of their culture supernatants on neutrophil migration in vitro. In the first 6 hr following endotoxin, and also 24 hr later, there was an increase in the number of PMN enumerated in the lung parenchyma by light microscopy. Electron microscopy showed the location of the neutrophils to be exclusively intravascular at 6 hr. By contrast, neutrophils were observed in both interstitial and bronchoalveolar spaces at 24 hr, confirming that transvascular migration was active at that time. The pulmonary macrophages which were recovered by lung lavage from groups of rats sacrificed at 4 and at 15 hr following the administration of endotoxin were assayed for the release into culture media of migration-stimulatory activity for neutrophils. Macrophages from animals sacrificed 4 hr following endotoxin released less migration-stimulating activity into media than macrophages from controls. These macrophages could be stimulated to release migration-stimulating activity into culture media at levels comparable to macrophages from controls by the addition of opsonized Zymosan to the culture media. By contrast, macrophages from animals sacrificed 15 hr after endotoxin spontaneously released more migration-stimulating activity for neutrophils than did macrophages from controls. Thus, in this model, a specific increase in the synthesis or release by alveolar macrophages of factors which stimulate the migration of neutrophils in vitro coincided with a transition from intravascular to extravascular alveolar inflammation by neutrophils in vivo. These observations are consistent with the hypothesis that pulmonary alveolar macrophages may contribute to the regulation of alveolar inflammation following endotoxemia by releasing factors which influence the migration of neutrophils.